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When Wassermann (1) developed his complement fixation test in 1906, he
believed that he had devised a specific as well as a sensitive method for the de-
tection of syphilis because he employed as antigen a saline extract of syphilitic
liver. But, in 1907, Landsteiner (2) showed that the active fraction of the
saline liver extract was not a spirochetal substance and that alcoholic extracts
were more active than aqueous ones. In fact, he proved that alcoholic lipoid
containing antigens obtained from normal human or animal tissues gave results
that were more specific and more sensitive than the aqueous extracts of syphilitic
tissue. Although these lipoid extracts are not true "antigens" in the biologic
sense, they do react in an extraordinarily specific manner with syphilitic serums.
While it is true that most positive serologic results are due to syphilis and per-
haps represent a type of immunologic reaction, it is no less true that some positive
results may be unrelated to syphilis and represent a general biologic phenomenon.
Since false positive reactions may occur in the absence of syphilis, the mere
fact that "reagins" or "antibodies" have been demonstrated by our current
serodiagnostic procedures in the serums of certain persons, cannot be taken
as a specific indication that these persons have a syphilitic infection. Many
persons have been stigmatized as syphilitic and even given treatment on the
basis of positive reactions disclosed by routine serologic examination, in the
course of, or immediately following a nonsyphiitic disease. Pre-induction
blood tests, compulsory prenatal and premarital blood tests, and the increasingly
widespread use of routine blood serologic testing in medical practice and industry
have undoubtedly increased the number of individuals needlessly subjected to
antisyphilitic therapy.
TYPES OF FAL5E POSITIVE REACTIONS
Since the blood serologic tests are not specific for syphilis, the practicing
physician must know which conditions other than syphilis may produce false
positive reactions of either technical or biologic origin.
A. Technical false positive reactions: These may occur in serums containing no anti-
body and may be due to:
1. Technical errors in the collection and labelling of specimens.
2. The use of bacterially contaminated or hemolyzed specimens.
3. Errors in the performance of the serologic tests.
4. The use of faulty materials and reagents in the tests.
5. Errors in recording or reporting the results.
Such positive results are not usually confirmed when rechecked with a different test or
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when a second specimen is re-tested with the same procedure. In well regulated labora-
tories these technical errors are fortunately infrequent. Since this type of false positive
reaction may occur even in the best of laboratories, no patient should ever be treated for
syphilis on the basis of a single, unconfirmed, positive blood reaction. The frequency of
occurrence of these false positive reactions is usually directly proportional to the care
exercised in the performance of the tests and the skill and experience of the individual per-
forming them.
B. Biological false positive reactions: These are due to the presence of antibody-like
substances or alterations in the globulin fractions of the serums. Stokes (3) has enumer-
ated about thirty conditions which render frequent, occasional or disputed biologically
false positive serologic reactions. Investigations at the Army Medical School have dis-
closed still other diseases and conditions which may cause false positive serologic reactions.
In fact, any metabolic disturbance or febrile episode may at times influence the reliability
of serodiagnostic tests for syphilis.
Moore, Eagle and Mohr (4) have pointed out the difficulties oi basing a diag-
nosis of syphilis on current serodiagnostic tests alone. They have suggested
a series of some sixteen procedures which would be of value in differentiating
the true from the false positive reactions. Many of these procedures require
special clinical and laboratory techniques and often necessitate weeks or months
of observation and expert syphiologic advice. In view of these conditions there
is still a need for a method which will differentiate the false from the true positive
serologic reactions. It is our intention to discuss the present status of pro-
cedures designed for the confirmation or verification of blood serologic reactions.
A CRITIQUE OF CONFIRMATION OR VERIFICATION TESTS
Soon after the discovery that serodiagnostic tests were non-specific, many
serologists attempted to devise methods for the differentiation of true reactions
from false positive reactions. We shall briefly review the various procedures
proposed for this purpose.
A. Hecht verification test: In 1914, Hecht (5) described a procedure utilizing his Ballung's
Reaction with which he believed he could differentiate the true from the false positive
reactions. A positive Ballung's Reaction consists of a large floccule or ball of antigen-
antibody aggregate suspended in a clear liquid. In the Hecht verification technique, this
large floccule is carefully transferred, by means of a pipette, to a test tube containing 1 cc.
of saline solution and the mixture thoroughly shaken. To this, guinea pig complement
is added and the mixture is incubated in the water bath at 37°C. for one hour. Sensitized
cells are then added. This is followed by a second period of incubation. If no hemolysis
of the sensitized cells occurs, this test indicates that the original floccule (positive reaction)
has fixed the complement and the serum is syphilitic. If the serum is not syphilitic, the
floccule will not fix the complement and it then remains free to react with the sensitized
cells and produce hemolysis. The value of this procedure has not been verified by other
investigators.
B. Wassermann's confirmation test: In 1921, Wassermann (6) described his confirmation
test for the differentiation of the true from the false positive reactions somewhat as follows:
In syphilitic serums, there is present the Wassermann substance (reagin) whichWasser-
mann regarded as a type of syphilitic antibody. This substance possesses the power to
combine with lipoid (antigen) to produce the Wassermann aggregate. The aggregate, he
stated, could be split into its component parts of Wassermann substance and lipoid by
filtration, most suitably by means of a silicate filter. In this process the antigen is retained
by the filter, while the Wassermann substance passes through with the filtrate. To one
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portion of the filtrate, new antigen and complement are added. The remaining amount
serves as a control to which only complement is added. After adding sensitized cells, the
filtrate containing the new antigen will show no hemolysis (positive reaction) while the
control portion which contains no antigen will show complete hemolysis. Serums giving
false positive reactions will show complete hemolysis in both portions of the ifitrate with
the confirmation test, indicating that there was no Wassermann substance present. Was-
sermann believed this procedure would differentiate true from false positive Wassermann
reactions in the majority of cases, but these findings have not been corroborated.
C. Witebky confirmation tezt: In 1933, Witebsky (7) challenged Wassermann's findings
and suggested a confirmation test of his own. In a personal communication (8) he states
that his confirmation test serves two purposes:
"1. To prove the antibody nature of the complement-fixation and flocculation tests
(purely theoretical).
2. To differentiate between specific and non-specific reactions (practical)."
Witebsky believes that the most important criterion for the demonstration of the anti-
body nature of any precipitation procedure is the elution of the antibody from the pre-
cipitate and that his confirmation test proves the true antibody nature of syphilitic disease.
He is also of the opinion that there are two types of false positive reactions:
1. "Non-specific" reactions. These are due to changes in the globulin fraction of
serums which are often called "labile" serums. To this group belong such diseases as
tuberculosis, cancer and acute infectious diseases in which the sedimentation rate of blood
cells is considerably increased.
2. "Non-characteristic" reactions. These are due to antibodies more or less similar
to those produced by Treponema pallidum. To this group belong such diseases as yaws,
trypanosomiasis, malaria and probably others.
Witebsky states that his confirmation test will differentiate the "non-specific" from the
"non-characteristic" reactions. According to his method, therefore, he is able to dis-
tinguish the true immunologic reaction from the non-specific lability reaction. The test
is performed somewhat as follows (9):
The serum under investigation is mixed with a certain amount of diluted tissue extract
so that flocculation is obtained. The antigen used to produce the floccules is important
and according to Witebsky, the citochol antigen was more suitable than the Kahn antigen
although the latter could be used if the cholesterin content was high. The floccules pro-
duced by the serum-antigen mixture are then washed and suspended in saline solution at
56°C. After incubation for from twenty to thirty minutes, the test tube containing the
floccules is immediately centrifuged. The supernatant fluid contains the antibodies which
were isolated from the syphilitic blood serum. This antibody solution reacts in the same
manner as the non-absorbed native serum and can be used either in a flocculation or com-
plement fixation test. He further states that the non-specific positive reactions that are
due to the lability of the serum are not caused by antibodies, and the supernatant fluid
in such cases is entirely negative.
The Witebsky confirmation test will not distinguish between the "true syphilitic" and
the "non-characteristic" reactions. Unfortunately, many of the false positive reactions
encountered in routine practice are of the latter type and there is a great need for a pro-
cedure that will differentiate them from the "true syphilitic" reactions. D'Alessandro
and Sofia (10) have not been able to differentiate positive serologic reactions obtained in
typhoid fever and malaria from syphilitic reactions by means of the Witebsky confirmation
test. Witebsky states (8) that the technique of the test is sometimes very easy and some-
times rather difficult. He had very little difficulty in carrying out the test in Heidelberg,
but encountered some difficulties when he tried to repeat the tests in New York City.
Hecht (5) (personal communication) believes that Witebsky's test is too complex for prac-
tical use.
D. Kahn verification tests: In 1940, Kahn (11) described his "Differential Temperature
Technique," followed in 1942 (12) by his "Triple Quantitative Technique" and in 1943 (13)
by his "Salt Dispersibility Technique' and "Method B."
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1. Differential temperature technique: This procedure consists of subjecting each serum
to the standard Kahn test at three different temperatures (a) at room temperature, (b) at
37°C., and (c) 1°C. The serums are heated for 30 minutes at 56°C. prior to testing. In
each instance, the serums, antigen emulsions, salt solutions and glassware are maintained
at the required temperature throughout the performance of each phase of the test. Kahn
describes four basic types of reactions with this verification test.
(a) Syphilitic Type: The precipitation is more marked at 37°C. than at 1°C. This
type is usually obtained in positive serums from syphilitic patients.
(b) General Biologic Type: The precipitation is more marked at 1°C. than at 37°C.
This type is usually obtained with positive serums from non-syphilitic individuals.
(c) No Antibody Type: No precipitation occurs at any one of the three temperature
levels. This type of reaction is usually obtained in serums which are negative with the
routine serodiagnostic tests for syphilis.
(d) Inconclusive Type: When the verification results are irregular so that they cannot
be classified under any of the above three types, the reactions are referred to as "incon-
clusive."
. Triple quantitative technique: This procedure consists of diluting each serum 1 to 5,
10, 20, 30, 40 and 50 with distilled water, 0.9 per cent salt solution and 2.5 per cent salt solu-
tion, respectively. To 0.15 cc. of each serum dilution is added 0.025 cc. of the standard
Kahn antigen suspension. The tubes are then shaken for 3 minutes and 0.5 cc. of the dilu-
ent used for the serum is added to each tube prior to reading the results. Kahn describes
three basic types of reactions with this verification procedure.
(a) Syphilitic Type: The titer is highest in the serial dilutions with 2.5 per cent salt
solution, lower in serial dilutions with 0.9 per cent saline and lowest in serial dilutions with
distilled water.
(b) General Biologic Type: The titer is highest in the serial dilutions with distilled
water, lower in the serial dilutions with 0.9 per cent salt solution and lowest in the serial
dilutions with 2.5 per cent salt solution.
(c) Combined Syphilitic and General Biologic Type: The titer is lower in the serial
dilutions with 0.9 per cent saline than in the serial dilutions with the distilled water and
2.5 per cent salt solution.
8. Salt dispersibility technique: This procedure consists of doing a Kahn standard test
and the results are read in the usual way. Immediately after the results are read, 0.15 cc.,
0.1 cc. and 0.1 cc. of a 30 per cent salt solution are added, respectively, to the three tubes;
the rack is then shaken by hand for 15 seconds, placed in the 37°C. water bath for 5 minites,
again shaken for 15 seconds, and the results read.
(a) Syphilitic Type: The precipitates are generally either the same as before the addition
of the concentrated salt solution or they are more pronounced.
(b) Biologic Type: The precipitates become dispersed and the results appear negative
following the addition of the concentrated salt solution.
The same "salt dispersibility technique" may be applied to the heat differential tech-
nique and to the triple quantitative technique in addition to its application to the standard
Kahn technique. Kahn suggests that after reading the results obtained with the triple
quantitative procedure, 0.1 cc. of 30 per cent salt solution be added to each tube showing a
precipitate, shake for 15 seconds by hand, incubate in the water bath at 37°C. for 5 minutes
and again shake for 15 seconds before reading the final results. Similarly, after reading
the results of the heat differential technique he suggests that 0.15 cc., 0.1 cc. and 0.1 cc.
of the 30 per cent salt solution be added, respectively, to each set of three tubes showing
precipitates and the test completed as above. Kahn states that, as a general rule, the
precipitates in non-syphilitic reactions become dispersed, but the precipitates in syphilitic
reactions do not become dispersed. He has observed, however, that dispersibility of the
precipitates may be noted in early syphilis and in highly treated cases of this disease. In
the absence of clinical indications of syphilis, the dispersibility of precipitates indicates
false positive reactions. He states, however, that the precipitates in some high titered
non-syphilitic reactions may not become dispersed in the standard Kahn test by the usual
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dispersibility technique but may often disperse after a second addition of the 30 per cent
salt solution. In some instances, however, even this second amount of concentrated salt
solution will not disperse the precipitates of strongly positive non-syphilitic reactions.
4. "Method B": This is the ordinary standard Kahn test with the exception that after
shaking, the saline added to each tube is 2.5 per cent instead of 0.9 per cent as in the or-
dinary test.
(a) Syphilitic Type: The reaction becomes stronger than in the ordinary standard Kahn
test.
(b) Biologic Type: The reaction is weaker than that obtained with the standard Kahn
test.
All serums received in Dr. Kahn's laboratory for which a verification test is requested
are subjected to the following procedures:
The standard Kahn test and Method B are carried out. The results are read and without
waiting for the second reading 15 minutes later, the individual tubes are subjected to the
salt dispersibility technique. In the ease of weakly positive and negative reactions, the
heat differential technique is applied, while in the case of strongly positive reactions, the
triple quantitative technique is performed.
An investigation (14) of the heat differential technique was undertaken with
Dr. R. L. Kahn and his associates at the University of Michigan Hospital. At
the request of Dr. Kahn the blood specimens for the study were sent to his
laboratory without any clinical data so that testing was entirely objective.
The study consisted of 1565 cases which included various stages of syphilis with
low and high serologic titer, various non-syphilitic dermatoses, presumably
normal non-syphilitic individuals, various diseases in which false positive reac-
tions are known to occur, pregnancy, contagious diseases, pinta, malaria, leprosy,
and a group of individuals with no clinical or anamnestic evidence of syphilis,
but who at one time or another gave varying degrees of positive serological reac-
tions. As a result of this study it was found that this verification technique had
certain limitations as follows:
1. Syphilitic individuals did not always give the syphilitic type of verification
reaction. In a group of 349 known syphilitics, only 40.2 per cent with low-titered
positive serologic reactions gave the syphilitic type of verification reaction. As
the titer of the serodiagnostic tests for syphilis increased there was a correspond-
ing increase in the incidence of the syphilitic type of verification reactions.
Individuals with untreated primary syphilis of less than two weeks duration
and treated syphilitics gave a high percentage of nonsyphilitic verification re-
actions.
2. Nonsyphilitic individuals occasionally gave the syphilitic types of veri-
fication reaction.
3. Certain individuals did not always exhibit the same type of verification
reaction on repeated examination.
4. Some individuals who consistently gave the syphilitic type of verification
reaction on repeated examination did not have syphilis.
It has been observed that syphilitic individuals often develop the biologic
false positive (nonsyphilitic) type of verification reaction following varying
amounts of antisyphilitic treatment. Dr. Kahn suggests that the toxic action
of the antisyphilitic treatment might be responsible for the development of the
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nonsyphiitic reaction and that the verification test might therefore be used as
an indicator of variations in toxicity of different types of therapy. He also
believes that it may be possible to prognosticate seronegativity in the treated
seropositive cases who change from the syphilitic to the nonsyphilitic type of
verification reaction, while the same changes occurring in untreated syphiitics
might indicate approaching spontaneous seronegatiyity. These applications
of the verification tests will require extensive studies before they can be ade-
quately evaluated.
Kahn also claims that the serum of a seronegative person giving a general
biologic type of verification reaction is likely to become falsely positive with
the standard serodiagnostic tests if that individual develops a febrile disease or
some other pathologic condition. This observation was not corroborated (14).
E. Complement fixation test8 with spirochetal antigens: A number of investigators have
reported that antigens for complement fixation tests made from cultured spirochetes are
far more specific than tissue extract antigens.
Nagell (15) found that the Wassermann reaction performed with a spirochetal
antigen gave a higher number of specific results than the tissue lipoid antigen
in complement fixation and flocculation tests in leprosy. Capelli (16) performed
complement fixation tests with Gaehtgen's phenolized cultures of Treponema
pallidum (palligen) as antigen with serums of twenty-four leprous patients. He
compared the results with those obtained with the Wassermann and Meinicke
tests employing tissue lipoid extracts and found that with the Gaehtgen's test
only one of the serums gave a positive result and this was from a patient con-
sidered to be syphilitic. The Wassermann test, however, gave 66 per cent and
the Meinicke test 39 per cent false positive reactions in the same serums.
Patrick and Wolfe (17) carried out a similar study in ninety-four leprous
patients who were considered nonsyphilitic after careful study. They found
fewer non-specific results with the spirochetal complement fixation test than
with the Wassermann or Kahn tests. Eagle (18) also found that the spirochetal
complement fixation tests exhibit some tendency to false positive results in the
serums of nonsyphiitic leprous patients, but to a lesser degree than tests employ-
ing tissue lipoid extracts.
Heinemann (19), on the other hand, found the spirochetal test to be no more
specific than the routine tests in malaria. Kolmer, Kast and Lynch (20) used
suspensions of four different strains Qf Treponeina pallida as antigens and two
control antigens of Treponema microdentium and Treponema macrodentium.
They obtained positive reactions in normal nonsyphiitic individuals. They
also found a large percentage of false positive reactions in nonsyphilitic patients
with leprosy and malaria. They believe that these spirochetal antigens may
give non-specific reactions because of the presence of a natural antispirochetal
antibody in human serums and that they have not been superior thus far to
alcoholic extracts of beef heart reinforced with cholesterol in the serum diagnosis
of syphilis.
In the Washington Serological Conference (21) both Richter and Eagle par-
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ticipated with the spirochetal antigen complement fixation tests as well as with
the standard procedures employing lipoid antigens. More false positive sero-
logic reactions were obtained in some nonsyphiitic diseases with the spirochetal
antigens than with the lipoid antigens. It was noted, however, that in the
leprosy group the incidence of false positive reactions was considerably lower
with the spirochetal antigens than with the lipoid antigens.
The value of the spirochetal antigens has not been definitely established and
the occurrence of positive reactions with these antigens cannot be accepted as
indicative of a syphilitic infection.
F. Rein-Pillemer inhibition test (a): This procedure was devised as a result of previou8
independent investigations. Kolmer (23) found that the heating of syphilitic and non-
syphilitic serums at 56°C. for 15 minutes was necessary prior to testing with the comple-
ment fixation procedures in order to inactivate native complement, to destroy any anti-
lysins that may be present and to prevent the occurrence of pseudopositive reactions with
the serums of nonsyphilitic persons. Taniguchi (24) has shown that complement dissolves
the precipitate formed by the interaction of a syphilitic serum with lipoidal substances.
Douris, Mondain and Beck (25) have also shown that complement dissolves the Wassermann
precipitate and that the solvent action is proportional to the amount of complement pres-
ent. Apparently it is necessary to heat serums prior to testing with the various flocculation
tests in order to destroy a thermolabile substance present in fresh unheated serums from
normal and syphilitic individuals. The heating equivalence of serums for various floccula-
tion tests was determined (26). More recently, it has been found that the particulation of
the specific precipitates of anti-pneumococcus rabbit serum is delayed by the presence of
active complement (27).
Rein and Pillemer have also found that fresh unheated serum inhibits or retards the
aggregation of lipoidal antigens by the serums of syphilitics. Of greater interest was the
finding that fresh serum had little or no effect on the aggregation of lipoidal antigens by
the serums of cows and horses or by the serums of nonsyphilitic patients with false positive
serologic reactions as a result of malaria or smallpox vaccinations.
A brief resume of a method follows which may eventually serve as a means of distinguish-
ing the true syphilitic serologic reactions from the reactions produced by false positive
human serums and the biologically false positive serums of the cow and horse.
One volume of serum under test is added to each of three test tubes. One half volume
of fresh human serum is added to tube one, one half volume of the same fresh serum heated
at 56°C. for 30 minutes is added to tube two, and one half volume of the M/l5 pH 7.2 phos-
phate buffer is added to tube three. The content of each tube is well mixed and then
incubated at 37°C. for 15 minutes. The mixtures are then subjected to serologic examina-
tion by the Kline diagnostic, Kline exclusion, Boerner-Jones-Lukens and Mazzini tests.
If the serum to be tested is strongly positive (more than 4 quantitative units with any
of the four tests employed in this battery) it has been found advisable to dilute the serum
with the M/15 phosphate buffer p11 7.2 until minimal 4 plus reactions are obtained. The
diluted serum is then subjected to this differential procedure as described above. The
results of a typical experiment are given in table 1 and show the following facts.
1. Fresh human serum completely inhibited the formation of floccules of syphilitic
reagin by lipoidal antigen.
2. Fresh human serum heated at 56°C. for 30 minutes had no such inhibiting effect.
3. Fresh human serum had little or no effect on the aggregation of lipoidal antigens
by the false positive serums due to malaria or smallpox vaccination.
4. Fresh human serum had little or no effect on the precipitates formed by the interaction
of lipoidal antigens and the serums of cows and horses; and whenever a slight inhibition
action was noted, it was also found that the same inhibition occurred on the addition of
human serum heated at 56°C. for 30 minutes.
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Attempts have been made to identify the thermolabile fraction of serum
responsible for the inhibition of the formation of aggregates of syphilitic reagin-
lipoidal antigens. Preliminary studies seem to indicate that it is either the
heat labile C'l of complement (28) or a serum fraction physicochemically similar
to C'l.
During the past year several thousand serums have been subjected, to this
experimental inhibition procedure. At first the results were exceptionally good
and most encouraging. Before long, however, it was found that this method
had definite limitations as follows:
1. A series of serums from presumably nonsyphiitic leprous patients was
obtained through the courtesy of Dr. G. H. Faget of the National Leprosarium
at Carville, Louisiana. Approximately 80 per cent gave false positive serologic
TABLE 1
TYPE OP SERUM TEST POE INBIBITION
SERODIAGNOSTIC TESTS POE SYPRILIS
Kline
diagnostic
Kline
exclusion
oerner,
Mazzini
Syphilitic 0.30 cc. T.S. + 0.15 cc. of U.F.S.
0.30 cc. T.S. + 0.15 cc. of H.F.S.
0.30 cc. T.S. + 0.15 cc. of buffer
Neg.
++
++
Neg.
++++
+++±
Neg. Neg.
++++
++++
Cow 0.30 cc. T.S. + 0.15 cc. of U.F.S.
0.30 cc. T.S. + 0.15 cc. of H.F.S.
0.30 cc. T.S. + 0.15 cc. of buffer
-H-
++
++
++++
++++
++++
+++
+++
+++
++
++
++
Malaria 0.30 cc. T.S. + 0.15 cc. of U.F.S.
0.30 cc. T.S. + 0.15 cc. of H.F.S.
0.30 cc. T.S. + 0.15 cc. of buffer
+++
+++
+++
-----H-
++++
++++
++++
++++
++++
++++
++++
++++
Smallpox
vaccination
0.30 cc. T.S. + 0.15 cc. of U.F.S.
0.30 cc. T.S. + 0.15 cc. of H.F.S.
0.30 cc. T.S. + 0.15 cc. of buffer
±
±
++
++
++
+
+
+
++
++
++
T.S., serum to be tested; U.F.S., unheated fresh serum; H.F.S., fresh serum heated
56°C. for 30 minutes.
reactions for syphilis. When these serums were subjected to the inhibition
procedure most of the reactions were of the syphilitic type.
2. The serum of an occasional patient with proven false positive serologic
reactions following primary atypical pneumonia gave the syphilitic type of
reaction.
3. The serums from patients with darkfield positive syphilitic chancres of less
than two weeks duration usually gave the false positive type of reaction.
4. The serums of patients who have received considerable antisyphiitic treat-
ment may give the false positive type of reaction.
In spite of the above limitations, this inhibition phenomenon is still being
used experimentally at the Army Medical School. Work is now in progress to
improve the procedure with the view of eliminating or reducing the above short-
comings.
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REQUIREMENTS FOR A SATISFACTORY VERIFICATION TEST
Before any test can be considered of practical value as a verification pro-
cedure and used routinely, it must be able to satisfy certain criteria:
1. Serums from syphilitic individuals with positive serologic tests should always
give a syphilitic type of verification reaction. No test at the present time satisfies
this criterion. It has been noted that in the majority of individuals with dark-
field positive syphilitic chancres of less than two weeks duration the various
verificatioii tests will be of the false positive type. Furthermore, syphilitic
individuals who have received varying amounts of antisyphiitic treatment will
also show the false positive type of verification reaction. These are serious limita-
tion8. An individual with an early primary lesion may have applied local medi-
cation, thereby rendering the chancre darkfield negative. The serum from this
patient when subjected to a verification test may give the false positive type of
reaction. The clinician faced with such a report could be influenced into a false
sense of security and he might consider the lesion to be nonsyphiitic. The
harm resulting from such practice is only too obvious. Furthermore, patients
are often started on antisyphiitic treatment because of positive blood tests
picked up during routine serologic examination. After a few weeks or months
of treatment the patient consults another physician who believes that this indi-
vidual never had syphilis but was treated on the basis of false positive serologic
reactions. A verification reaction at this time may be worthless and give an
erroneous picture because treated syphilitic individuals as well as treated non-
syphilitic individuals may give the false positive type of verification reactions.
It would be an injustice to discontinue antisyphilitic treatment in all of these
individuals because those who actually have syphilis may go on to develop the
late sequelae of the disease.
. Serums from nonsyphilitic individuals with positive serologic tests should
always give the false positive type of verification reaction. This, too, is not ful-
filled by any of the present day verification tests. The serums of patients with
leprosy invariably give the syphilitic type of verification reaction. The same
type of verification reaction has been occasionally observed in individuals who
develop false positive serologic reactions following upper respiratory infections
and primary atypical pneumonia. It is anticipated that other nonsyphiitic
diseases may produce positive serologic reactions of the syphilitic type.
3. The diagnosis of syphilis should be established in persons who consistently
give the syphilitic types of verifteation reaction on repeated examination. No present
day verification test satisfies this criterion. Several examples have been observed
of repeated syphilitic types of verification reactions occurring in individuals with
proven biologic false positive serologic reactions. The serums of these patients
became negative in relatively short periods of time without the use of anti-
syphilitic treatment.
4. The diagnosis of syphilis should be excluded in persons who consistently give
the biologic false positive (nonsyphilitic) type of verification reaction on repeated
examination. This, too, is not fulfilled by any of the present day verification
tests. Many examples have been observed of repeated false positive types of
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verification reactions in proven syphilitic individuals, particularly if they have
received varying amounts of antisyphilitic treatment.
ARE CURRENT VERIFICATION TESTS OF PRACTICAL VALUE IN THE
SERODIAGNOSIS OF SYPHILIS?
At the present time this must be answered in the negative because the majority
of serums for which verification tests are requested are from "questionable
cases." By "questionable cases" we mean individuals in whom there is no
clinical or anamnestic evidence of syphilis, but who have had doubtful or positive
serologic reactions on repeated occasions. In our experience the verification
tests do not always give the syphilitic type of reaction with serums from proven
syphilitic individuals nor do they always give the false positive type of reaction
with serums from proven nonsyphilitic individuals. Therefore, too much con-
fidence cannot be placed on verification test results in those individuals whose
syphilitic status is in doubt. Yet the verification tests must be applicable to
such questionable cases if they are to be of any distinct value. This does not
mean that the use of verification tests should be discontinued. The results
obtained by the various serologic and immuno-chemical procedures have been
most encouraging and investigations along these lines should be continued be-
cauae the need of a verification procedure is exceedingly great. But for the
present all verification tests should be considered as in the experiniental stage
until a procedure is developed which will satisfy the above mentioned criteria.
Until that time, such procedures should only be used experimentally by the
originators of the tests and by the research serologist and not routinely by the
average serologist.
The diagnosis of a syphilitic infection should not be made only on the basis
of the results obtained with the various serodiagnostic tests and verification
procedures. The final diagnosis should depend on the ensemble of the available
data including: (1) detailed history, (2) complete physical examination, (3)
radiological examinations of the heart and aorta, (4) spinal fluid examination,
(5) examination of contacts, marital partners, siblings, brothers and sisters, and
(6) repeated serologic examinations in the same and other laboratories. Further-
more, additional laboratory examinations should be made, including blood
counts, blood smears, heterophile tests, sedimentation rates, specific comple-
ment fixation, precipitation and agglutination tests, and albumin-globulin ratio
studies, in order to rule out some of the more common nonsyphiitic diseases
which may cause false positive serologic reactions.
CONCLUSIONS
1. Six methods have been described for the differentiation of the true positive
(syphilitic) serologic reactions from the false positive (nonsyphilitic) serologic
reactions.
2. None of these methods has been able to distinguish consistently between
true and false positive serologic reactions.
3. It is obvious that there is need for such a procedure which is reliable and
investigations along these lines should be encouraged.
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4. Anynewprocedure should be subjected to a critical evaluation by a selected
committee of serologists and clinicians before it is proposed to and accepted by
the Medical profession at large.
Acknowledgement: The authors are grateful to Colonel George R. Callender,
Medical Corps, U. S. A., Director of the Army Medical School, for his encourage-
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DISCUSSION
REUBEN L. KAHN: Major Rein presented a critical and valuable discussion on verifica-
tion tests in the detection of false positives. I should like to compliment him especially on
the clarity with which he has presented his views with regard to the use of verification tests
in practice.
1. The criterion which Doctor Rein places on verification tests is that they must always
give syphilitic reactions in the presence of syphilis and nonsyphilitic reactions in the ab-
sence of syphilis. However, an "all or none" criterion is seldom satisfied in biologic tests.
Practically all immune serum reactions, whether the Widal test or agglutination or com-
plement fixation tests in various diseases, give both false positive and false negative reac-
tions. Suppose "all or none" criteria had been placed on serodiagnostic tests for syphilis.
Yet, these tests are highly valuable in spite of their limitations.
2. The use of serodiagnostic tests during the past decade has increased perhaps tenfold,
and is still increasing. How then can we on the one hand apply tests, known to give false
positives, unrestrictedly to the population at large and on the other insist on an "all or
none" criterion for a verification test as an aid in the detection of these positives?
3. It is true that verification tests may be misused. But the same applies to serodi-
agnostic tests for syphilis and indeed to all methods in medicine and surgery.
4. In 1940, an article entitled, "A Serologic Verification Test in the diagnosis of Latent
Syphilis" was published from our laboratory. The term "latent" in the title was em-
ployed to restrict the use of our verification test to those seropositive cases which show no
clinical indications of syphilis. Elaboration of the technical aspects of the test since that
time has not removed this restriction. In practice, the test is applicable only to cases in
which physicians suspect false positive reactions—with complete lack of clinical indications
of syphilis.
Our verification test is not applicable to known cases of syphilis. A verification pattern
similar to the nonsyphilitic type of reaction is obtained in certain cases of untreated syph-
ilis, especially during the early primary stage, and in reiatively large numbers of treated
cases. Time and continued experience with the test should enable us more accurately to
interpret these results, and thus extend the applicability of the procedure. Meanwhile, we
believe that our verification test, with the limitations placed on its use and with emphasis
on interval retesting, is a valuable aid in the detection of false positives.
DR. Josm'H LUBITZ: In our studies of false positive reactions occurring following small-
pox vaccinations, the differential temperature technique of the Kahn verification test was
applied. In a large percentage of cases a syphilitic type of reaction was obtained. Dis..
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cussors of Lynch's paper, and others have also pointed out that syphilitic type reactions
have been found following smallpox vaccination. Unfortunately, the general practitioner
to whom such a report is submitted relies heavily on this test. In certain instances, anti-
syphilitic therapy has been instituted. I believe that the verifications tests in their present
forms should be a purely experimental procedure and that results of these tests should not
be reported on a written form to the physician.
Dr. Cooper's paper does not give convincing proof that his cases are really false positive
reactors. It would be much more desirable if these experiments were tried on patients
where one could be reasonably certain that such were the case, as following smallpox vac-
cination or malaria. In one of the cases presented, that of the woman, a questionable posi-
tive Wassermann reaction was obtained previous to the positive Kahn test. A patient
may have a negative Kahn test and a positive Wassermann test. Subsequent to smallpox
vaccination the Kahn test will become positive and will remain positive over a period of at
least a year. This suggests that amnestic reactions may be instigated by the same reagent
that iauses the false positive reactions. The titers obtained on the blood of Dr. Cooper's
patients are all low. Following vaccination or virus pneumonia, the Kahn titer may be
in the hundreds. It is possible that with such high titers in false positive reactions the
globulin might also be so altered that in these instances the syphilitic curve may also be
obtained. It would, therefore, be of interest to know what the curve pattern is with high
titer false positive reactions.
Da. MARION B. SULZBERGER: In discussing positive serologic reactions we must realize
that our present tests do not usually employ "antigens" derived from the treponemes of
syphilis, but from such apparently unrelated sources as beef heart, etc. It is quite appar-
ent therefore, that the complement fixation or flocculation or precipitation which consti-
tutes the positive response of a syphilitic serum is always in a certain sense non-specific—
i.e., based either on a non-immunologic physico-chemical property acquired by the serum,
or on a heterophile antigen-antibody reaction. It is quite fortunate, but nevertheless,
extraordinarily remarkable, that this serologic change, i.e., the capacity to react in a certain
non-specific way with an extract of beef heart, should so often occur in syphilis and occurs
with such comparative infrequency in most other diseases. Nevertheless, it must be ad-
mitted that when positive serologic reactions occur in great numbers after vaccination, or
after certain other infections, it is quite possible that some of these positive reactions
are based upon precisely the same mechanisms, changes or heterophile antigen-anti-
body reactions as are the basis of positive serologic reactions obtained with syphilitic
sera. Should this be the case, it will probably remain impossible to develop a "verification
test" to distinguish the reactions due to syphilis from the reactions due to certain other
infections, or certain other biologic happenings, since the serologic reactions may be evi-
dence of closely similar or even identical alterations in the serum. In other words, positive
serologic reactions obtained with beef heart, or other non-specific "antigens," when they
regularly follow certain infections, may all be "true biologic positives"in the one case
produced by treponemes, in another case by b. leprae, or by smallpox or other virus, etc.
These reactions are by no means "biologic false positives," but are "biologic true posi-
tives." They are evidence of a true biologic change in the serum, but are evidence only
of that change itself, and not necessarily diagnostic of syphilis.
I hope that the term "biologic false positive" will soon be dropped,—and that we shall
speak of serologic reactions as being "positive-diagnostic of syphilis," or "positive-non-
diagnostic of syphilis"—and that the term "false" will be reserved for "positives" due to
errors. I also hope that Major Rein's and Dr. Cooper's hopes for "verification tests" to
distinguish clearly between positive reactions due to syphilis and positive reactions due to
other infections or to other biologic changes, may be realized—but I believe that in many
instances all tests will necessarily fail; and that in these instances the positive non-syphilitic
serum reaction may well be based on precisely the same serologic changes as those causing
the positive reaction of syphilitic sera. And I say this despite the recent evidence that
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crude serum albumin inhibits the flocculation of antigen by non-syphilitic positive sera
and fails to inhibit this flocculation by syphilitic sera.
Da. REUBEN L. KAHN: In answer to Dr. Lubitz, I should like to mention an experience
I heard about and which is known to him in which 20 positive sera from post-vaccination
cases gave incorrect results with verification tests. Some 6 months ago, Naval medical
officers asked us to examine 1403 newly inducted Naval men. We expected not a single
positive reaction, since they were all university students. To our amazement we found
something like 64 positive reactions. We applied verification tests and found them all
to be of the false positive type with one exception in a case of syphilis under treatment.
These students had been vaccinated some 6—8 weeks previously. If truly false positives,
they should revert spontaneously. We have followed the 63 cases and all were found to
have become sero-negative spontaneously, 59 in 14 to 16 weeks post-vaccination and 4 in 20
weeks post-vaccination. The verification test has undergone improvement but we must
still place limitations on it.
DR. ARTHUR SCHOCH: I appreciate the attempts of serologists to devise new tests. But
in many instances I think we have the cart where the horse ought to be. It has been im-
plied that the serologist should offer a definite diagnosis to the clinicians for syphilis. I
question the validity of this statement. If it is admitted that the average clinician is not
enough of a clinician to diagnose this disease, then why not admit that he is not adequate.
A great deal more than this is necessary to make the diagnosis of syphilis. We are assuming
that familial history has been taken, spinal fluid examinations have been done, if all these
investigations have been done and the test is still positive, who are we to say this indicates
syphilitic or non-syphilitic reaction. How can we take this test, try to improve it and
apply it to the latent stage of a disease which by definition is a patient having the positive
reaction? This is trying to restrict a group about which we know the least clinically.
DR. STEPHEN ROTHMAN: I understand from Dr. Cooper's paper that syphilitic sera
have a characteristic electrophoretic pattern which has nothing to do with the positive
serologic reactions. The latter ones, no doubt, represent immunologic reactions even if
the antigen is non-specific, as Dr. Sulzberger pointed out. Dr. Seymour Gray of the De-
partment of Medicine, University of Chicago, has shown that in the spinal fluid a positive
colloidal gold test can be artificially produced by addition of gamma-globulin to the fluid,
but the negative Wasserinann reaction will not turn positive following such physico-chem-
ical manipulation (Proc. Soc. Exp. Biol. and Med., 51: 401, 1942).
In order to utilize the electrophoretic pattern for practical diagnostic purposes, first one
should make sure that the pattern is specific for syphilis and is not found in other diseases.
DR. JOHN A. COOPER: As I have indicated, the method is rather new, and although quite
a few pathologies have been investigated to date, by no means a large enough proportion
of all pathologies have been studied, so we cannot draw any definite conclusions as yet.
There may well be conditions which will give patterns corresponding to those found in
syphilis. Those studied thus far, it seems, do not. At present, the test is of value if you
get the absence of changes in the globulin fractions, but if you find the changes you cannot
say with certainty that the patient is syphilitic. I do not know whether you cansay the
patient is non-syphilitic if conditions are reversed. On spinal fluid testing, the gamma
globulin fraction seems to give the typical colloidal curve.
The electrophoretic method is entirely different from the serologic method. It probably
measures a much larger response in the body, but I do not think it proves that the Kahn
or Wassermann reaction is a true immunologic reaction. For instance, if you sensitize an
animal to egg white, the increase in gamma globulin fraction is proportional to the anti-
body titer of the serum, and as I pointed out, in this case there is no correlation between
the gamma globulin present and the Kahn reaction. Some serums that have 240 or higher
Kahn titers do not have greatly increased gamma globulin concentrations over those which
have lower titers.
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MAJOR CHARLES R. REIN: Although the value of current verification tests has not been
established, encouraging and interesting results have been obtained by various new sero-
logic and immuno-chemical methods. Investigations along these lines should be con-
tinued because there is certainly a great need for a method that will differentiate the syph-
ilitic and false positive serums. It must be emphasized, however, that these verification
or confirmation tests should only be used as an experimental procedure by the research
serologist and not applied to the routine mass testing of serums. The clinician who de-
pends solely upon a laboratory test to determine whether or not an individual has syphilis
is destined to get into trouble.
One serious limitation of the current verification tests and electrophoretic studies is
the fact that the serums of treated syphilitic individuals usually give the false positive
type of reaction or pattern. Dr. Cooper described a patient who was given treatment
because of positive serologic reactions for syphilis unconfirmed by clinical or anamnestic
evidence of syphilis. A verification test after treatment is worthless and may give an
eroneous picture since treated sero-positive syphilitic individuals as well as treated non-
syphilitic individuals may give the false positive type of verification reaction and therefore
cannot be differentiated from each other.
The practice in the Army is to withhold antisyphilitic treatment in individuals with Un-
confirmed positive serologic tests for at least three months. During this time he is sub-
jected to serologic examination at two- to four-week intervals. Fortunately, most false
positive serologic reactions revert to sero-negativity within the three-month interval.
